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Abstract$JULFXOWXUHPHFKDWURQLFV\VWHPVLPSOHPHQWHGWRDLGLQ¿HOGGDWDFRQWURODQGSURFHVVLQJDUHEHFRPLQJ
DPDLQVWUHDPWUHQGGXHWRWKHHQRUPRXVEHQH¿WVWKDWWKLVNLQGRIWHFKQRORJLHVSURYLGHWRDJULFXOWXUDOSURGXFHUV
7KLVSDSHUGHVFULEHVWKHHOHFWURQLFFRQWUROV\VWHPDUFKLWHFWXUHRIDURYHUW\SHURERWZKLFKSHUIRUPVVRLODQDO\VLV
LQFLWULFFXOWXUHV7KHDUFKLWHFWXUHSURSRVHGLVEDVHGLQRSHQVRXUFHRSHQKDUGZDUHWHFKQRORJLHVVLQFHWKH\DOORZ
WKHGHYHORSPHQWRIUREXVWHPEHGGHGV\VWHPV7KRVHV\VWHPVDUHDVVHPEOHGLQDPRGXODUSURWRW\SHEXLOWLQVXFK
DZD\WRHDVLO\FKDQJHFRPSRQHQWVLIQHFHVVDU\
Keywords5RYHU/,%6PHFKDWURQLFSURMHFWDJULFXOWXUDOGDWDVRLOGDWD
1. Introdução
'HDFRUGRDRVHVWXGRVIHLWRVSHOD218VREUHRFUHVFLPHQWRGDSRSXODomRPXQGLDOHVWLPDVHTXHSDUDR
DQRDSRSXODomRVHUiFHUFDGHELOK}HVGHSHVVRDVHSDUDRDQRFHUFDGHELOK}HVGHSHVVRDV*UHHQet 
alRTXHLQFUHPHQWDUiDQHFHVVLGDGHGHDOLPHQWRV1HVVHFHQiULRVHRVQtYHLVGHSURGXomRGHDOLPHQWRVQmR
IRUHPDXPHQWDGRVSRGHUiH[LVWLUHVFDVVH]GHDOLPHQWRVFRPVpULDVFRQVHTXrQFLDVSDUDWRGRVRVSDtVHV3RUH[HP-
SORRVFHUHDLVQRV~OWLPRVDQRVWLYHUDPVXDSURGXomRPXQGLDOGLPLQXtGDHPPDVVXDXWLOL]DomRDSUHVHQWRX
XPLQFUHPHQWRGH0XWHLD3RUWDQWRpSUHFLVRGHVHQYROYHUQRYRVPpWRGRVGHFXOWLYRTXHSHUPLWDP
REWHUXPDPDLRUSURGXomRDSURYHLWDQGRGHIRUPDFRUUHWDDViUHDVDJUtFRODVHUHGX]LQGRRVFXVWRV
1HVVHFRQWH[WRD$JULFXOWXUDGH3UHFLVmR$3SRGHVHUDSUHVHQWDGDFRPRXPDSRVVtYHOVROXomRSDUD
HVVHSUREOHPD%DVHDQGRVHQDPDQLSXODomRGHXPDiUHDHVSHFt¿FDGRFXOWLYRDWUDYpVGHWHFQRORJLDVGHLQIRU-
PDomRFRPR*36VHQVRUHVSDUDDVSODQWDVWHUUDHDXWLOL]DomRGHVRIWZDUHHVSHFLDOL]DGRD$3SRGHSHUPLWLUD
H[HFXomRGHXPFRQWUROHGHSUDJDVHVDWLVID]HUjVQHFHVVLGDGHVGRFXOWLYRFRPDXWLOL]DomRFRUUHWDGHDJURWy[LFRV
IHUWLOL]DQWHVHRXWURVLQVXPRVDJUtFRODV(PiUHDVDJUtFRODVGHJUDQGHH[WHQVmRFHQiULRPXLWRFRPXPQR%UDVLOp
PDLVGLItFLODSOLFDUHVVDVWpFQLFDVGHYLGRjH[WHQVDiUHDTXHWHPTXHVHUDQDOLVDGD,VVRDFDEDSURYRFDQGRXPDUHV-
SRVWDWDUGLDFRQWUDSUDJDVRXTXDLVTXHURXWURVSUREOHPDVHFRQVHTXHQWHPHQWHJUDQGHVSUHMXt]RV¿QDQFHLURVSDUD
RVHWRUGHDJURLQG~VWULD8PDSRVVtYHOVROXomRpRGHVHQYROYLPHQWRGHURE{VPyYHLVTXHSRVVDPVHPRYLPHQWDU
GHIRUPDDXW{QRPDSHODViUHDVDJUtFRODVFROHWDQGRLQIRUPDomRGHIRUPDFRQWtQXDHFKHJDQGRDRVOXJDUHVGHGLIt-
FLODFHVVR'HVVDIRUPDHOHVSRGHPUHDOL]DUPHGLo}HVFRQWtQXDVGDVFRQGLo}HVGDVSODQWDVHGRVROR8PWLSRGH
URE{TXHSRGHVHUDGDSWDGRSDUDWUDEDOKRVHPiUHDVDJUtFRODVVmRRVroversTXHFRPRVHTXLSDPHQWRVHPEDUFDGRV
DGHTXDGRVSRGHPIRUQHFHURDSRLRQHFHVViULRSDUDPRQLWRUDUFXOWLYRVGHJUDQGHH[WHQVmR
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1RDUWLJR3DUWH,IRUDPDSUHVHQWDGRVRVPRGHORVFLQHPiWLFRHGLQkPLFRGHXPSURWyWLSRGHroverEHP
FRPRRPRGHOR&$'HDVLPXODomR&$('HYHVHIULVDUTXHRIRFRGHVVHSURMHWRpXPURE{WLSRrover para aplica-
o}HVHPDQiOLVHVGHVRORVXVDQGRWHFQRORJLD/,%6GRDFU{QLPRHPLQJOrVLaser-induced breakdown spectrome-
try1HVWHDUWLJR3DUWH,,VmRDSUHVHQWDGRVRHVWXGRHRGHVHQYROYLPHQWRGRVLVWHPDHOHWU{QLFRSDUDRURE{WLSR
roverHGRVLVWHPDGHFRQWUROHGRVPRWRUHVSDUDDSURSXOVmRHRHVWHUoDPHQWRGRYHtFXOR
2. Materiais e Métodos
2SURMHWRDWXDOp¿QDQFLDGRSHOD(PEUDSD&13T&$3(6H)$3(63HGHVHQYROYLGRHPSDUFHULDHQWUH
D(0%5$3$,QVWUXPHQWDomRHR/DERUDWyULRGH5REyWLFD0yYHOGD((6&863/DE5R03DUDRGHVHQYROYL-
PHQWR GR SURMHWR IRLPRQWDGD XPD HTXLSHPXOWLGLVFLSOLQDU IRUPDGD SRU HQJHQKHLURVPHFkQLFRV HOHWU{QLFRV
PHFDWU{QLFRVHItVLFRV$PHWRGRORJLDGHSURMHWRHPSUHJDGDpDSUHVHQWDGDQD3DUWH,GRDUWLJR
0DVEDVLFDPHQWHRVHOHPHQWRVFKDYHSDUDWRGRRGLPHQVLRQDPHQWRHVHOHomRGRVFRPSRQHQWHVHOHWUR
HOHWU{QLFRVVmRRVYDORUHVGHWRUTXHREWLGRVDWUDYpVGDVLPXODomRGRVPRGHORVFLQHPiWLFRVHGLQkPLFRVGRrover
'HYHVHWDPEpPIULVDUTXHGHXVHXPDSUHIHUrQFLDQDHVFROKDGRVFRPSRQHQWHVSDUDVHXWLOL]DUXPDDUTXLWHWXUD
PRGXODUTXHHPSUHJXHKDUGZDUHOLYUH
3. Resultados e Discussão
&RPEDVHQRVUHTXLVLWRVGRroverHGDVH[LJrQFLDVGDVWDUHIDVTXHHOHGHYHH[HFXWDUIRLSURSRVWDXPD
DUTXLWHWXUDSDUDRVLVWHPDHOpWULFRFRPRpDSUHVHQWDGRQD)LJXUD(VVHVLVWHPDpUHVSRQViYHOWDQWRSHODSURSXOVmR
GRURE{FRPRSHORFRQWUROHGRVLVWHPDTXHUHDOL]DRscouting ([SORUDomR
)LJXUD6LVWHPDHOpFWULFRGRSURWyWLSRGRrover
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)LJXUD$UTXLWHWXUDGHFRQWUROHSDUDRSURMHWRrover
1DDUTXLWHWXUDSURSRVWDKiXPDXQLGDGHSULQFLSDOGHFRQWUROHTXHpIRUPDGDSRUXPPLQLFRPSXWDGRU
5DVSEHUU\SLHQFDUUHJDGRGHHQYLDURVVLQDLVGHFRQWUROHSDUDRVLVWHPDGHSURSXOVmRHscouting-DLQHWDO
2FRQWUROHGHSURSXOVmRWHPXPdriverGHSRWrQFLDLQGHSHQGHQWHSDUDFDGDXPGRVPRWRUHV%76$UGXLQR
OLJDGRVDXP$UGXLQR812HQFDUUHJDGRGHJHUDURVVLQDLVGH3:0Pulse-width modulationSDUDID]HURFRQ-
WUROHGHVHQWLGRGHJLURGRVPRWRUHVHYHORFLGDGH%DUUHW(VVH$UGXLQRUHFHEHFRPDQGRVGHFRQWUROHGR
5DVSEHUU\SLVREUHDGLUHomRGRURE{HGDSRWrQFLDGRVVLQDLV3:0TXHGHYHJHUDU2)OX[RJUDPDGRSURFHVVRp
DSUHVHQWDGRQD)LJXUD
2LQWXLWRGHVHSDUDUFDGDXPDGDVSDUWHVGRFRQWUROHGHSURSXOVmRpIDFLOLWDUDVXEVWLWXLomRGRVFRPSRQHQ-
WHVFDVRRFRUUDDOJXPDIDOKD$OpPGLVVRIRLSURMHWDGDXPDSODFDSDUDVHSDUDUDVDOLPHQWDo}HVGR5DVSEHUU\3LHR
$UGXLQR21(TXHSRVVXLSLQRVSDUDHQYLRGRVVLQDLVQHFHVViULRVSDUDFRPDQGDURVGULYHUVGRVPRWRUHVFRQIRUPH
DSUHVHQWDGRQD)LJXUD
)LJXUD3ODFDSDUDDOLPHQWDomRGRVGLVSRVLWLYRV5DVSEHUU\SLH$UGXLQRXQR
2 VLVWHPDGH FRPXQLFDomR GRV FRPSRQHQWHV GR VLVWHPDGH SURSXOVmR p FRPSRVWR SRU GXDV SDUWHV D
SULPHLUDpXPFRPSXWDGRUFHQWUDO¿[RFRPXPWHFODGRSDUDRFRQWUROHGDVGLIHUHQWHVWDUHIDVGRroverHFRPX-
QLFDVHFRPR5DVSEHUU\3LDWUDYpVGHXPPRGXORGH:L¿HXPDUHGHHVWDEHOHFLGDDVHJXQGDSDUWHpFRPSRVWD
siagro-2014.indb   125 16/12/14   18:27
I.L. Argote, J.F. Archila, V.A.H. Higuti , O.E. Rueda, L.A.B. Marão, M. Campos, K.S.G. Silva, V. Van Halst, 
L.A. Neto, P. Tiberon, J.L. Saavedra, J.F. Espinosa, D.V. Magalhães, D.M.B.P. Milori, M. Becker
126
SHORVLVWHPDGHSURSXOVmRGLVSRVWRQRroverRQGHR5DVSEHUU\3LFRPXQLFDVHFRPR$UGXLQRXQRXWLOL]DQGRR
SURWRFRORVHULDO3DUDRFRQWUROHGRVPRWRUHVR$UGXLQRXQRWHPVDtGDVGHVLQDLV3:0DVTXDLVVmRFRQHFWDGDVjV
FRQWURODGRUDV%76$UGXLQRFRQIRUPHpDSUHVHQWDGRQD)LJXUD
)LJXUD6LVWHPDGHFRPXQLFDomRGRrover
4. Conclusões
(VVHWUDEDOKRPRVWURXRGHVHQYROYLPHQWRGHVLVWHPDVGHSURSXOVmRSDUDSODWDIRUPDVUREyWLFDVPyYHLV
GHEDL[RFXVWRIRFDGDVHPDJULFXOWXUDGHSUHFLVmR)RLSRVVtYHODR¿QDOGRWUDEDOKRFRQVWUXLUFRPDUTXLWHWXUDVGH
KDUGZDUHOLYUHFRPR$UGXLQRXQRH5DVSEHUU\3LWRGRRVLVWHPDGHDFLRQDPHQWRFRQWUROHHFRPXQLFDomRGR
rover$OLDGRDREDL[RFXVWRGRVFRPSRQHQWHVIRLSRVVtYHOREWHUXPVLVWHPDFRPJUDQGHUREXVWH]HFRQ¿DELOLGDGH
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